We describe a new species of the hylid frog genus Dendropsophus from Amazonian Ecuador. The new species, Dendropsophus shiwiarum sp. nov., appears to be part of the D. microcephalus species group. Dendropsophus shiwiarum differs from its congeners by a combination of: (1) tympanic membrane non-differentiated and annulus evident only ventrally, (2) disc of Finger III and Toe IV with pointed tip, (3) dorsal surfaces of digital discs with a conical tubercle as result of projection of distal phalanx, and (4) small size (SVL < 19 mm). The new species is morphologically most similar to Dendropsophus riveroi. Examination of the type material of the latter suggests that some Ecuadorian populations reported as D. riveroi were misidentified and in fact belong to D. shiwiarum sp. nov.
Introduction
The "Central Amazonian lowlands of Ecuador" (CAE) is a poorly studied and relatively small area that holds a species-rich amphibian fauna (Ortega-Andrade 2010) . Collections from previously unexplored areas in the Amazon Basin usually result in the documentation of significant range extensions and the discovery of new species (Cisneros-Heredia et al. 2009; Duellman & Mendelson 1995; Elmer & Cannatella 2008; Funk et al. 2011; Guayasamin et al. 2006; Ortega-Andrade 2009; Ortega-Andrade & Valencia 2010; Motta et al. 2012) .
Neotropical species formerly placed in the genus Hyla (Family Hylidae), were recently matter of wide phylogenetic analyses (e.g. Faivovich et al. 2005; Wiens et al. 2010; Pyron & Wiens 2011) , with at least 40 genera being recognized under subfamily Hylinae Rafinesque 1815 (Frost 2013) . Among them, the genus Dendropsophus was resurrected to name a clade of small frogs with a putative diploid number of 30 chromosomes (Faivovich et al. 2005) . Fieldwork in 2007 by the senior author in the Shiwiar territories, in Ecuadorian lowland forests of Pastaza province revealed several species unknown for the area (Ortega-Andrade 2010). Among them, we found an unnamed species of small Dendropsophus which we describe herein.
Material and methods
Notes on color, ecology, and color photographs of specimens were taken in field. Measurements on call parameters were obtained from two individuals (DHMECN 4431 and QCAZ 48101) recorded in choruses. Recordings were made with Sony microcassette-M-670V (DHMECN 4431) and Olympus TM LS10 recorders (QCAZ 48101) and analyzed with Raven Pro 1.4 ® (Charif et al. 2010) . Distance between the microphone and frogs were variable, upParatopotypes: Two adult males (DHMECN 4394, 4399) , with same collection data as holotype. Paratypes: ECUADOR: Nineteen adult males (DHMECN 4430-32, QCAZ 8250, 8252, 8253, 8308, 21936-937, 22885, 27045-046, 28086) , two juvenile females (QCAZ 11544, 27791) and one adult female (QCAZ 11542 Diagnosis. A small species of Dendropsophus distinguished by the following combination of traits: (1) females similar in size (up to 18.8 mm SVL, N = 2) to males (up to 18.5 mm, N = 19); (2) snout short, truncate in both dorsal and lateral profiles; (3) canthus rostralis rounded in cross-section, loreal region slightly concave; (4) tympanic membrane non-differentiated and annulus evident only ventrally, supratympanic fold weakly developed; (5) vomerine odontophores small, oblique, separated medially between choanae, bearing 1-5 teeth; (6) skin on dorsum, head and dorsal surfaces of limbs finely shagreen; skin on belly and proximal surfaces of thighs coarsely granular, skin on other surfaces smooth; (7) ulnar fold and tubercles absent, tarsal fold and tubercles on outer edge of tarsus absent, inner metatarsal tubercle distinct and oval, outer metatarsal tubercle absent; (8) axillary membrane developed, reaching a half or three-fourths of arm length; (9) fingers about onethird webbed, webbing formulae I2½-2II2 --3III2-2 + IV, toes about four-fifths webbed, webbing formulae I1½-
10) disc of Finger III and Toe IV with pointed tip, conical tubercle on dorsal surface of each disc which represents the projection of distal phalanx, distal subarticular tubercle of fourth finger bifid in all specimens; (11) in life, dorsum coppery tan, with or without dark reddish brown spots or an inverted triangular blotch on scapular area; (12) belly immaculate white, ventral and hidden surfaces of thighs translucent fleshy white, vocal sac bright yellow; (14) iris coloration varies from silvery copper to reddish pale yellow with a copper ring around pupil; (15) bones white.
Comparisons with other species. Among other small species of Dendropsophus in the Amazon Basin, the new species is most similar to Dendropsophus riveroi. Both species have similar body size, but the latter have rounded discs on tips of Finger III and Toe IV. The type material of Dendropsophus riveroi and specimens from the type locality (e.g., ICN 50611, 50613, 50615, 50617) can be distinguished from D. shiwiarum (whose traits are given in parenthesis, Figs. 2, 4) by having: (1) smooth skin on the dorsum (finely shagreen); (2) tympanic membrane and tympanic annulus prominent (tympanic membrane non-differentiated and annulus evident only ventrally); (3) snout rounded in both dorsal and lateral views and in profile (both truncated); and (4) dorsal surfaces of digital discs lacking a conical tubercle as result of projection of distal phalanx (tubercle present).
Amazonian species of the Dendropsophus microcephalus group (Duellman & Fouquette 1968) [D. coffeus (Köhler, Jungfer & Reichle, 2005) , D. joannae (Köhler & Lötters, 2001a , 2001b , D. leali (Bokermann, 1964) , D. walfordi (Bokermann, 1962) ] are distinguished by their larger body size, iris and dorsal coloration and rounded discs. The Cerrado dweller D. cruzi (Pombal & Bastos, 1998) differs in having elliptic discs on digits. The holotype and allotype of Dendropsophus leali (MZUSP 74210, 74211) differ from the new species by its larger size (males up to 22 mm in D. leali; 18.85 mm in D. shiwiarum), prominent tympanic membrane and annulus, rounded tips of digits, and commonly with "X" or ")(" -shaped dark marks in the scapular region (holotype), or uniform reddish tan dorsum with a narrow, barely visible, dark brown interorbital mark (allotype). Dendropsophus coffeus, an inhabitant of southwest Amazonian ecoregion, Departamento La Paz, Bolivia, is similar to D. shiwiarum in snout shape, dorsal color pattern and the presence of a dark brown lateral stripe, but is distinguished by its larger size (SVL up to 21.2 mm in males, 26.0 mm in females), prominent tympanic membrane and annulus, smooth dorsal skin with minute scattered tubercles. Dendropsophus joannae has protuberant eyes, tuberculate dorsal skin, a red inner iris in life, whereas D. juliani Moravec, Aparicio & Köhler (2006) differs by exhibiting a greenish ventral surfaces and vocal sac in life; as well both species present differences in advertisement call (Köhler & Lötters 2001a; Moravec et al. 2006) . Dendropsophus aperomeus (Duellman 1982) , is an inhabitant of Amazonian slopes of Andes in northern and central Peru, distinguished from D. shiwiarum by its larger size (males up to 21.3 mm of SVL, females up to 25.0 mm), having a single distal subarticular tubercle on the fourth finger, a white supra-anal stripe, and rounded tips of digits. Dendropsophus minimus (Ahl, 1933) is only known from the type locality at Rio Amazonas region in central Brazil, and is distinguished from the new species by having a concealed tympanum, rounded tips of digits and pale dorsolateral stripes which extend to the groin (dorsolateral stripes in D. shiwiarum only extend to the mid-flank). Dendropsophus miyatai (Vigle & Goderdhan-Vigle 1990 ) is an inhabitant of upper Amazon Basin of Ecuador and northeastern Peru, distinguished by having rounded tip of digits, concealed tympanum, and dorsal color pattern with bright red and yellow blotches.
Members of the Dendropsophus minutus group [Dendropsophus delarivai (Köhler & Lötters 2001b) , D. minutus (Peters, 1872) , D. xapuriensis (Martins & Cardoso, 1987) ] differ from D. shiwiarum in having a white supra-anal stripe and a longer cloacal sheaths.
Description of holotype. Head about as wide as body, wide as long, widest below eyes; snout short (30% of HL), truncate in both dorsal and lateral profiles (Fig. 2) ; distance from nostril to corner of eye shorter than diameter of eye (80% of ED); canthus rostralis rounded and distinct; loreal region slightly concave; lips not flared; internarial area not depressed, nostrils barely protuberant, directed anterolaterally, at about three-quarters the distance from eyes to tip of snout; interorbital area flat, in about 36% of head width; eye large, protuberant, its diameter about two times the distance from upper lip to orbit and about 30% of head length. Tympanic membrane is concealed under skin; thin supratympanic fold extends laterally from posterior corner of eye to point above arm insertion; fold hides upper edge of tympanic annulus. Ventral border of the tympanic annulus barely evident, round, located behind mid-orbit, its diameter about two-thirds of eye length, separated from eye by a distance of about half its diameter. Arm not hypertrophied; dorsal surfaces of arms shagreen; axillary membrane extends to mid-length of upper arm; ulnar folds and tubercles absent; fingers short and broad, relative length of fingers I < II < IV < III; large discs, diameter of disc on third finger about as wide of tympanic membrane; disc pointed at tip on Finger III, and nearly round on other fingers (Figs. 3-4) ; conical tubercle on dorsal surface of each disc; subarticular tubercles small, round; distal tubercle of fourth finger prominent, bifid; supernumerary tubercles small, round, and flat; barely evident supernumerary tubercles form a row along the proximal one third of each finger; palmar tubercle small, ovoid; prepolical tubercle large, flat, ovoid; webbing of hand I2½-2II2 --3III2-2 + IV. Legs slender and long (FL+TL+FoL= 1.7 times the SVL); tarsal fold and tarsal tubercles absent. Toes moderately large; discs about the same size than those of fingers; disc pointed on Toe IV, nearly round in other toes (Figs. 3-4) ; conical tubercle present in dorsal surface of each disc; relative length of toes I < II < III = V < IV; outer metatarsal tubercle absent; inner metatarsal tubercle moderately small, elliptical; subarticular tubercles small, round; supernumerary tubercles absent; webbing on foot I1½-2II1
Skin of dorsum, head and dorsal surfaces of limbs finely shagreen to tuberculate; skin on flanks shagreen; skin on venter areolate; skin on chest and throat smooth. Cloacal opening directed posteriorly at upper level of thighs; cloacal sheath very short, covering 1/6 upper edge of cloacal opening; cloacal folds and tubercles absent. Tongue cordiform, posterior fourth not attached to mouth floor, vomerine odontophores small, but prominent, about half the diameter of choanae, each bearing five vomerine teeth; choanae moderately sized, ovoid, medially separated, not covered by palatal shelf.
Color of holotype in life. Dorsal surfaces pinkish tan, paler toward posterior third of body; blurred brown transversal stripe on sacrum; dark brown interorbital, canthal, and post-orbital stripes extending to mid-flank; white bar bordered with brown below each eye. Three pale brown narrow stripes on dorsal surfaces of shanks; dorsal surfaces of arms uniform tan. Outer edge of venter, chest, throat, webbing, hidden surfaces, ventral surfaces of forearms and limbs flesh-colored and unpigmented; belly immaculate, whitish-cream. Iris silvery copper with a dark red ring around pupil. Variation. Dendropsophus shiwiarum exhibits considerable variation in coloration and pattern, even among individuals of the same population (Fig. 5) . In preservative, the dorsum of most specimens is reddish with irregular small marks (e.g. DHMECN 4394, 4430) or pinkish tan with blotches or large marks (DHMECN 4393); some specimens also have a reddish inverted triangular mark on the scapular region (QCAZ 21936, DHMECN 4432) or a wide interorbital bar and an inverted triangular reddish mark on the sacral region (QCAZ 11542). Most specimens also have a narrow dark brown interorbital bar, which can be complete (e.g. DHMECN 4394), or barely visible (DHMECN 5020), wider than the horizontal canthal bar (QCAZ 11542), or incomplete (DHMECN 4393). At night, males are pale reddish brown with a dark brown dorsolateral stripe and a yellow vocal sac (Fig. 5 E-F) ; by day, the dorsum is creamy tan with or without reddish brown markings. Iris coloration varies from silvery copper (e.g. DHMECN 4393) to reddish pale yellow (e.g. DHMECN 4432) with a copper ring around pupil. Stripes, unpigmented spots or bars below the eye are variable in number, even between sides in the same individual: 3-4 in about 30%, 2-3 in about 6%, 1-2 in about 7%, 1 in about 30%, lacking in about 7%. Males have long vocal slits, extending from the first quarter of the mandible to the angles of the jaws; vocal sac large, single, median, subgular and greatly distensible. The condition of pointed discs in D. shiwiarum is variable, from prominent as occur in most specimens (~90%, e.g. QCAZ 48105) to less evident in other specimens (e.g. QCAZ 51162). Anyway, the evidence suggests that it is not an artifact of preservation given live individuals present such pointed discs (see living specimens of D. shiwiarum in http://zoologia.puce.edu.ec/gallery/main.php?g2_itemId=3646&g2_page=1). Variation in measurements and proportions of specimens from the type series is summarized in Table 1 . 
Color in life.
Background dorsal coloration varies from bright yellow, to yellowish tan, pinkish tan or coppery red (Figs. 1, 5 ). Irregular triangular marks or blotches or dark brown to pale red flecks are always present. Vocal sac in males and tips of digits are bright yellow.
Color in preservative. In alcohol, all bright yellow dorsal surfaces turn into cream; coppery red and pinkish tan areas become paler than in life; dark flecks in reddish brown individuals (e.g. DHMECN 4430) become barely visible. Ventral surfaces of forearms and limbs, outer edge of venter, chest, throat and webbing are transparent; belly immaculate cream.
Advertisement call (Fig. 6) . A total of 35 calls were analyzed from two males recorded from Ecuador. Specimen DHMECN 4431 was recorded at 21:06 h on 17 May 2007 (air temperature ca. 22 °C) at Juyuintza, Pastaza province. Specimen QCAZ 48101 was recorded at 21:08 h on 3 April 2010 (air temperature ca. 24.2 °C), at km 93 on Pompeya -Iro road, Yasuni National Park, Orellana province. Both males were part of a small chorus (approximately six to eight calling males, not collected), calling from shrubs, 0.5 -1.5 m above the water, on a swamp dominated by the palm Mauritia flexuosa. The call consists of one high pitched pulsed note, with length 52.83 ± 31.87 ms, dominant frequency range 3983.6-5254.1 Hz (4714.5± 353.1 Hz), call rise time 23.1±7.8 ms, interval between notes 1946.15 ± 587.24 ms (range 814.0 -2966.9) and a call rate ~32.9 calls/minute. Natural history and distribution. Dendropsophus shiwiarum is known from 22 localities in eastern Ecuador, provinces of Napo, Orellana, Pastaza and Sucumbíos, up to 550 m a.s.l (Fig. 7) . This species occurs in about 34,861 km 2 along the evergreen lowland rainforest, but it is expected to be more widely distributed along the upper Amazon basin. Duellman & Mendelson (1995) Other hylid frogs found at these swamps were Dendropsophus brevifrons (Duellman & Crump 1974) , D. parviceps (Boulenger 1882) , D. rhodopeplus (Günther 1858) , D. sarayacuensis (Shreve 1935) , Hypsiboas calcaratus (Troschel 1848) , H. cinerascens (Spix 1824) , H. geographicus (Spix 1824) , H. lanciformis (Cope 1869) , Osteocephalus deridens (Jungfer, Ron, Seipp & Almendariz 2000) , O. fuscifacies (Jungfer, Ron, Seipp & Almendariz 2000) , O. taurinus (Steindachner 1862) and Scinax funereus (Cope 1874) . The aquatic snake Helicops angulatus (Linnaeus 1758) was also recorded at one of the swamps. The new species is sympatric with Dendropsophus bifurcus (Andersson 1945) , D. bokermanni (Goin 1959) , D. aff. leali, D. marmoratus (Laurenti 1768) D. miyatai, D. parviceps, D. rhodopeplus, D. sarayacuensis, and D. triangulum (Günther 1868 ) along its distributional range in eastern Ecuador.
Etymology. The new species is named for the Shiwiar indigenous nation of the Pastaza Trench in the upper Amazon Basin of Ecuador, as recognition for sharing their invaluable knowledge about biodiversity and rich culture, maintaining through the generations a close relationship with nature. Moreover, they generously granted permission to HMO?A to sample frogs from their ancestral territories. The epithet is a genitive noun in apposition.
Discussion
Dendropsophus shiwiarum appears to be morphologically more closely related to Dendropsophus riveroi, a species assigned to the Dendropsophus microcephalus group (Wiens et al. 2010 , Fouquet et al. 2011 ). Dendropsophus riveroi has been commonly described as having white flecks or bars below the eye, a short head with a relatively sharp canthus rostralis, and a loreal region darker than the dorsum (e.g. Duellman 1978; Duellman & Mendelson 1995; Rodríguez & Duellman 1994) . After its description by Cochran & Goin (1970) Our review of specimens reported as Dendropsophus riveroi from throughout its distribution range lead us to a conclusion similar to the one reached by Köhler et al. (2005) , who remarked that the holotype and the type series lack some diagnostic characters that have been attributed to D. riveroi in the literature. For example, one to three white bars or blotches below the eye are frequently described for populations in western and southern Amazonia (e.g., De la Riva et al. 2000; Duellman 1978) . The bars are absent in the type material of D. riveroi, but that could be a preservation artifact. White bars are present in some specimens collected from nearby areas at Leticia, Amazonas, Colombia (e.g. ICN 50615, 50617) . The presence of an outer metatarsal tubercle is barely visible in type series of D. riveroi [prominent in holotype, according to Köhler et al. (2005) ], but absent in D. shiwiarum. These tubercles were barely visible in paratypes of D. riveroi preserved in ethanol, however, it is necessary to highlight that these traits are difficult to detect due to dehydration.
Diagnostic characters used to separate D. shiwiarum from D. riveroi are based on the presence of a conical tubercle on dorsal surfaces of discs, the condition of the tympanic membrane and annulus, snout shape and skin texture. The presence of a prominent and well defined tympanic membrane and annulus in D. riveroi is considered an important character to delimitate both species (Fig. 2) . The presence of a conical tubercle on dorsal surfaces of discs in D. shiwarum, as result of projection of distal phalanx, and pointed tip of discs are useful characters to separate both species, even in living specimens (Figs. 4, 5 ). Our revision of Ecuadorian specimens identified as D. riveroi revealed that they were in fact D. shiwiarum (see Appendix I). Photographs and specimens reported as D. riveroi from Ecuador and northern Loreto, Peru (e.g., Almendáriz 1987; Duellman & Mendelson 1995) , suggest that they may correspond to D. shiwiarum. In these cases, a wider survey of museum collections is required to determine the status of Ecuadorian and Peruvian populations ascribed to D. riveroi in the literature. Specimens from Rondônia, Nova Brasilia, Brazil (USNM 304058-074, 304174-186) have intermediate characters between D. riveroi and D. shiwiarum and, thus, their taxonomic status needs to be clarified. These specimens have an "X"-mark on the scapular region, an interorbital brown bar, round discs, obscured sides of snout and a cream or brown canthal stripe, but are larger in size than the type series of D. riveroi from Leticia, Colombia. As described by Cochran & Goin (1970) , the holotype and topotypes of D. riveroi lack a distinctive dorsal pattern, except for the presence of some brown dots and chevrons on the head and back.
Conservation status. The upper Amazon Basin, located at eastern lowlands of Colombia, Ecuador, Peru and the Juruá valley in Brazil, holds the highest richness, diverse and complex amphibian assemblies known from any area on Earth (Dixon & Soini 1975; Duellman 1978; Duellman & Mendelson 1995; Lynch 2005; Lynch et al. 1997; Vigle 2008) . The increase of human activities resulted in a rapid conversion of forest types, especially in the southern and eastern parts of the basin, even in tropical forest along the Ecuadorian frontiers with Peru and Colombia, on the upper part of the basin (Bohórquez 2006; Potapov et al. 2008) . In this context, about 1,8 million ha per year of primary forest has been lost since 1980, resulting in fragmentation of previously continuous forest into smaller islands of remaining habitat (Laurance et al. 2004; Myers et al. 2000) , with a marked reduction in about 9% of forest coverture throughout the past decade in South America (FAO 2011) .
In spite that Dendropsophus shiwiarum sp. nov. seems to be abundant within its relatively small known distribution range (~35,000 km 2 ), is expected to have a larger distribution in the region. However, four localities (18%), including the type locality, are not included in the National System of Protected Areas of Ecuador. Therefore, the extent and quality of its habitats are probably declining by human disturbances. For these reasons, we consider D. shiwiarum to be Near Threatened, thus making the species close to qualifying for Vulnerable in the future, under the criteria A3cE.
Comments on other minute Dendropsophus frogs in Amazonia of Ecuador. De la Riva & Duellman (1997) clarified the status of Dendropsophus rossalleni, which belongs to the D. leucophyllatus group, and commented that specimens reported by Duellman (1978) as D. rossalleni from Santa Cecilia, Ecuador, were in fact D. leali. According to Duellman (2005) , D. leali is distributed from eastern Ecuador, Rondônia (Brazil) and Amazonas (Colombia) to southeastern Peru and northern Bolivia. Köhler & Lötters (2005) (Duellman 1978) . Based on the absence of confirmed records of D. rossalleni and D. leali from Amazonian Ecuador, their occurrence is still doubtful.
Conclusions
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